Male Connector With Retaining Element 



Description 

The invention relates to a male connector with a retaining element for connecting to a 
female connector. This is foreseen for the connection to a female connector, having a 
female connector housing with a first longitudinal axis and with an insertion chamber 
enclosed by a wall and open to an end face of the female connector housing and at 
5 the end distanced thereto, is closed by a base. First contacts, projecting into the in- 
sertion chamber from the base parallel to the first longitudinal axis, are arranged to 
the female connector housing. On the outer face of the wall enclosing the insertion 
chamber a retaining projection is projectingly provided. The retaining projection has 
an abutment face, which in a direction away from the end face towards the base, 
10 raises from the outer face, followed towards the base by a retaining face extending in 
a direction of the outer face. 

EP 0 896 396 A2 describes a connector, comprising a female connector and a male 
connector. The female connector has a female connector housing and an insertion 

15 chamber enclosed by a wall. The insertion chamber is open towards one end face of 
the female connector housing and on its end distanced thereto is closed by a base. 
The female connector has a first longitudinal axis, defining a connection direction. 
First contacts are arranged to the female connector housing. The first contacts are 
aligned parallel to the first longitudinal axis and project from the base into the inser- 

20 tion chamber. On the outer face of the wall enclosing the insertion chamber a retain- 
ing projection is projectingly arranged. An elastically displaceable retaining arm, 
lockable by means of a slider, when it is arranged in the locking position and pre- 
vents, thereby, a displacement of the locking arm from the relaxed position, is ar- 
ranged to the male connector. Compression springs are arranged to the slider, which 



are connected to each other at their ends, which are not supported on the slider, by a 
cross-bar. The locking arm has an inclined face, which, when inserting the male con- 
nector into the female connector, abuts the retaining projection. In this case, the 
slider is in a position, in which its retaining face is not in contact with the locking arm. 
For this, the locking arm is held by means of retaining means in a provisional (pre- 
liminary) position. When the male connector is inserted into the female connector, not 
only the locking arm with its hook-like projection abuts the retaining projection, but 
also the cross-bar, connecting the two compression springs, comes to abut the end 
face of the female connector. If the male connector is further inserted, the springs are 
pre-tensioned. The hook-like locking element of the locking arm slides over and 
passed the retaining projection. Hereby, the locking arm has reached a position, in 
which its locking face is allowed to engage behind the retaining projection. Hereby, 
also the compression springs are released in their effect, i.e. the retaining means re- 
lease the slider, so that it is, because of the force of the springs, moved away from 
the retaining projection, whereby the retaining face of the slider gets above the lock- 
ing arm and retains the same in its engagement position against displacement. 
Hereby, the retaining means are also brought back into their original position, so that 
also the springs are not loaded anymore. For releasing purposes, the slider has to be 
moved against the detaching direction of the male connector, so that the locking arm 
is released. To provide a sufficiently large contact area for the support of the com- 
pression springs, ribs, which are arranged in the prolongation of the extension of the 
compression springs, i.e. extend parallel to each other in the connection direction 
and extend from the end face of the female connector up to the retaining projection, 
are provided on the female connector housing. 

For the detaching, the slider is, firstly, moved to that extent in the direction towards 
the female connector, that the locking arm is released. Hereby, the compression 
springs are partially pre-tensioned and the retaining means lock the slider in this po- 
sition. In this position a detaching portion of the slider can be acted upon, i.e. can be 
pressed down, whereby this portion acts on a projection of the locking arm arranged 
therebelow. Thus as the locking arm is seesaw-like suspended, the hook-like projec- 
tion is moved out off engagement to the retaining projection on the female connector. 
If the male connector is pulled, it can be separated from the female connector. This 



handling is cumbersome and necessitates especially then, when a safe operation is 
requested, additional measures in form of ribs on the female connector, to achieve a 
secure support for the compression springs, acting upon the slider. Disadvantageous 
is further the handling in-so-far as when releasing the connector, i.e. the male con- 
5 nector out off the female connector, the slider has to be initially moved against the 
releasing direction, to transfer the positioning slider into a position, in which by 
means of the operating portion belonging to the same, an application of a force onto 
the locking arm in the sense of releasing the same from the retaining projection of the 
female connector is possible. At the same time the male connector has to be pulled 
10 out, to detach the same from the female connector. 

DE 198 28 968 A1 concerns a connector with a female connector and a male con- 
nector, wherein the female connector has a leaf spring-like retaining element, which 
serves at the same time as a short circuiting bar for the contacts of the female con- 

15 nector. The retaining element has two retaining legs, which, respectively, come into 
contact with a projection of the male connector and are deformed during the connec- 
tion, so that the projections, respectively, can slide over a sharp bend in the retaining 
leg and thereafter allow a restoration, so that the male connector is secured in the 
female connector. Furthermore, two contact legs, contacting in the disconnected 

20 condition of the male connector with the female connector the contacts of the female 
connector, are provided, which form part of the retaining element, which is made 
from metal and is therefore, electrically conductive. Thus, in the detached condition a 
short circuiting contact is produced between the contacts via the contact legs. These 
are brought out off contact to the contacts of the female connector, when inserting 

25 the male connector. 

DE 100 52 970 A1 describes a connector, comprising a female connector and a male 
connector, wherein to the male connector a slider is arranged, which is formed inte- 
grally with a compression spring and is initially pre-tensioned during the insertion and 
30 produces an expulsion force, as long as the final connection condition is not reached. 
This slider serves, furthermore, as a retaining element in the connected condition. 
The elastic portion formed as a compression spring comprises a serpent-like bent 
leaf spring-like portion. 



EP 1 089 393 A1 describes a female connector with an insertion chamber, enclosed 
by a wall, into which a male connector can be inserted. To achieve a water-tight ar- 
rangement, the male connector has on the portion entering the insertion chamber of 
the female connector, a seal, contacting the inner face of the insertion chamber. The 
portion of the male connector, entering the insertion chamber of the female connec- 
tor, is formed tapered in cross-section in reference to the area of the male connector 
off-set to the rear. 

The invention is based on the object to propose a male connector for a common fe- 
male connector, i.e. such a female connector, in which only one retaining projection 
is provided, which is simple to operate and as long as no final connection is 
achieved, produces a force, which detaches the male connector from the female 
connector. 

This object is solved by a male connector, comprising 
-a male connector housing, 

having a second longitudinal axis, 

having a first housing portion, insertable into the insertion chamber, when the 
longitudinal axes are arranged parallel to each other, with an end face, from 
which second contacts, fitting to the first contacts and for connecting to the 
same are accessible, and 

having an elastically deflectable locking arm with locking means, arranged op- 
posed to the locking projection when connecting to the female connector 
housing, 
-a slider, 

held displaceable on the male connector housing along the second longitudi- 
nal axis between a releasing position and a locking position and preventing in 
the locking position a deflection of the locking arm, 

-at least one compression spring, which 

on the one hand is supported on the male connector housing and on the other 
hand on the slider and acts onto the slider to take up its locking position, and 

-an elastic retaining element, 



5 



formed from steel wire, 

having two spring legs distanced to each other and extending from a connec- 
tion portion and an attachment portion respectively attached to each spring leg 
in an angled manner, wherein each attachment portion engages in a separate 
5 insertion bore of the slider and wherein the insertion bores extend at a right 

angle to the second longitudinal axis and are parallel off-set to each other. 

Of advantage in this embodiment is, that the male connector can be used in connec- 
tion with common female connectors, which only have one retaining projection, so 

10 that without changing the same it is ensured, that the male connector can be sepa- 
rated from the female connector as long as no final locking position has been 
reached. Furthermore, the operating is simplified in such a way, that during the con- 
nection it only has to be acted upon the male connector housing in such a way that 
this is moved relative to the female connector housing i.e. towards the base of the 

15 latter. The releasing of the slider for the final retainment of the locking arm is 
achieved automatically depending on the position of the male connector housing 
relative to the female connector housing, in that the leaf spring-like retaining element 
is brought out off working engagement to the end face of the female connector 
housing and therefore, the force of the compression springs acting between the male 

20 connector housing and the slider comes to act. The slider is displaced relative to the 
female connector housing and the male connector housing in such a way, that the 
locking arm is secured against displacement into the released position. This position 
can simply be released in such a way, that for the detaching of the male connector 
from the female connector it is acted upon the slider only in detaching direction. Fur- 

25 thermore, it is an important advantage, that the retaining element is a separate com- 
ponent, i.e. a component separated from the slider, made from a material, which 
practically shows no wear or set. By means of this layout of the retaining element in 
connection with the arrangement of the attachment portions in the off-set insertion 
bores of the slider a compact design is achieved, as the attachment of the retaining 

30 element on the slider requires only a small space and can be used advantageously 
for the provision of the necessary spring path. 

Preferably it is hereby provided the spring legs continue from the connection portion 



with a winding in such a way, that each spring leg leaves the connection portion by 
crossing same. Advantageous assembly conditions are produced in such a way, that 
the spring legs extend starting from the connection portion in such a way, that the 
attachment portions are off-set parallel to each other. Preferably the retaining ele- 
5 ment is formed from a round wire. Advantageous is also to produce it from stainless 
steel. 

As the retaining element made from steel in the finally locking condition of the male 
connector with the female connector is elastically displaced from its normal position, 
10 i.e. as long as the female connector housing is connected to the male connector, is 
tensioned, it is advantageous, when it is manufactured from a stainless steel. 

A preferred embodiment of the invention is schematically represented in the drawing, 
wherein 

15 

Fig. 1 shows a perspective view of the female connector, 

Fig. 2 shows a perspective view of the male connector and the female connector 
before connecting the same, 

20 

Fig. 3 shows a perspective view of the female connector with the male connector in a 
partially connected condition, 

Fig. 4 shows a perspective view of the male connector with the female connector in a 
25 completely connected condition, and 

Fig. 5 shows a perspective view of the retaining element. 

In Fig. 1 a female connector 1 according to the State of the Art is shown. The female 
30 connector 1 comprises a female connector housing 2, which has a first longitudinal 
axis 3. It further has a wall 4, enclosing a rectangular insertion chamber 5 rounded- 
off in its opening cross-section. The insertion chamber is open to the end face 6 and 
is closed on the end, distanced thereto, by means of the base 8. The end face 6 is 



preferably provided with a chamfer towards the insertion chamber 5. From the base 
8, first contacts 7 in form of pins project. They are aligned parallel to the first longitu- 
dinal axis 3. On an outer face 9 of the wall 4 a retaining projection 10 is arranged, 
which has an abutment face 1 1 , which from its end facing the end face 6 raises in 
direction towards the base 8 and leaves the outer face 9. A retaining face 12, ex- 
tending in the direction towards the outer face 9, i.e. extending preferably perpen- 
dicular thereto or if necessary also has an undercut, respectively, follows the retain- 
ing projection. 

In Figure 2 the male connector 13 is shown separated from the female connector 1 
and has a male connector housing 14. The male connector housing 14 has the sec- 
ond longitudinal axis 15. It has a first housing portion 16, which, when connecting to 
the female connector 1, enters the insertion chamber 5 according to Fig. 1. For this 
the first longitudinal axis 3 and the second longitudinal axis 1 5 are aligned to each 
other. The first housing portion 16 extends from an end face 17, in which openings 
are provided, which communicate with the insertion chambers, into which second 
contacts in form of female connection terminals are inserted and are secured by 
means of a locking element 18. 

The first housing portion 16 is followed by an intermediate portion 19 with a seat por- 
tion for a seal, reduced in cross-section, and a second housing portion 20. The cross- 
section of the first housing portion 16 is generally adapted to the cross-section of the 
insertion chamber 5 of the female connector housing 2 of the female connector 1 , i.e. 
it approximates a rounded rectangular. On a wide face of the male connector housing 
14, a locking arm 21 is arranged, which is formed like a frame and comprises two 
longitudinal struts 22, arranged parallel with a distance between each other and 
which with an end, distanced from the end face 17, are formed integrally with the 
male connector housing 14. The ends of the two longitudinal struts 22, close to the 
end face 17, are connected to each other by means of a transversally extending 
locking strut 23, serving as a locking means, which can be engaged for locking with 
the retaining projection 10 of the female connector 1. 

Locking projections are arranged in the area of the end of the longitudinal struts 22 
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which is close to the locking strut 23. In the area opposite thereto, at least one re- 
leasing face 25, which away from the end face 17 departs from the second longitudi- 
nal axis 15, is arranged adjacent to the longitudinal struts 22. Furthermore, in this 
area lateral to the longitudinal struts 22 of the locking arm 21, two first spring sup- 
5 ports 26 are arranged, which support the compression springs 27 on one end. The 
locking strut 23 has on its lower side an adjustment face 28, which away from the first 
spring support 26 departs from the second longitudinal axis 15. 

The male connector housing 14 is enclosed by a tubular slider 29. The slider has in 
10 its inner chamber, towards an end face, two spring supports 30, on which the com- 
pression springs 27 with their other end are supported. In the face opposed to the 
second spring supports a not represented adjustment recess is provided, which in 
the mounted condition of the slider 29 on the male connector housing 14 interacts 
with a not represented movement abutment of the male connector housing 14 and 
15 which abutment limits the movement of the slider 29 relative to the male connector 
housing 14 along the second longitudinal axis 15. Furthermore, on the slider 29, not 
represented locking abutments 33 are provided, which in the completely connected 
condition of the female connector 1 with the male connector 13, retain the locking 
arm 21 on the female connector housing 2 against displacement, i.e. are arranged 
20 opposed to the locking projections 24. 

To the slider 29, on the end having the second spring supports 30, two releasing 
projections 31 are arranged, which serve for releasing the locking arm 21 during the 
detaching of the male connector 13 from the female connector 1. When pulling at the 

25 slider 29, the locking arm 21 is elastically displaced from its relaxed position away 
from the second longitudinal axis 15 and moved towards the retaining projection 10 
of the female connector 1, before the male connector housing 14 can be pulled out 
off the female connector housing 2. Furthermore, the slider 29 has a lug 32 with in- 
sertion bores 33, 34, extending transversally to the second longitudinal axis 15 and 

30 off-set parallel to each other. 

A retaining element 35, as shown in Fig. 5, is arranged to the slider 29. The retaining 
element 35 consists of a round wire made from stainless steel. 
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Two spring legs 37 project transversally from a connection portion 36. They continue 
from the ends of the connection portion 36 with a winding 38, so that they leave 
transversally the connection portion 36. The end of each spring leg 37, distanced 
5 from the connection portion 36, is followed by an attachment portion 39, which is an- 
gled thereto. The attachment portions 39 extend parallel to the connection portion 36 
and extend towards each other. The attachment portions 39 extend parallel to each 
other. The attachment portions 39 are received in the insertion bores 33, 34 of the 
lug 34 of the slider 29 as shown in Fig. 2, which insertion bores 33, 34 are off-set to 
10 each other. By means of this a counter-moment is produced when starting a pivoting 
movement in the area of the windings 38 or of the connection portion 36, respec- 
tively. 

The compression springs 27 act on the slider 29 for taking up the position, shown in 
15 Fig. 2, on the male connector housing 14. The first housing portion 16 is inserted into 
the insertion chamber 5 of the female connector housing 2 with the first longitudinal 
axis 3 and the second longitudinal axis 15 aligned to each other. Due to this, the re- 
taining element 35 together with the windings 40 or the connection portion 36, re- 
spectively, comes to rest against the end face 6 or the chamfer following this towards 
20 the insertion chamber 5 of the female connector 1 . The retaining element 35 is in the 
relaxed condition. If the female connector 1 and the male connector 14 are further 
moved in connection direction (see Fig. 3), the slider 29 remains stationary in relation 
to the female connector 1, while the first housing portion 16 is moved deeper into the 
insertion chamber 5. At the same time, the locking arm 21 is released and can to- 
25 gether with its locking strut 23 slide passed the abutment face 1 1 of the retaining 
projection 10, being elastically deformed at the same time and can engage behind 
the retaining face 12. 

The end face of the slider 29 facing the female connector 1 , is arranged not any more 
30 in a plane with the end face 17 of the housing portion 16, but is already close to the 
locking strut 23. 

During this movement the first contact 7 is moved deeper into the first housing por- 
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tion 16 of the male connector housing 14 below the windings 38 or the connection 
portion 37 of the retaining element 35, respectively, so that at the same time or when 
further inserting the male connector housing 14 into the insertion chamber 5 and 
during the approximation of the end face 17 towards the base 8 of the female con- 
nector housing 1, the retaining element 35 is deflected, so that its windings 40 are 
brought out off contact to the end face 6 of the female connector 1. The compression 
springs 27 pre-tensioned during the insertion of the male connector housing 14 into 
the female connector 1 , can become active and displace the slider 29 relative to the 
male connector housing 14 in direction towards the base 8, whereby the retaining 
element 35 slides on the outer face 9 of the female connector 1 . In this position the 
compression springs 27 are relaxed and the slider 30 is restored in relation to the 
male connector housing 14 into the position, shown in Figures 2 and 4, in which the 
locking arm 21 is secured against displacement away from the second longitudinal 
axis 15. 

The movement of the retaining element 35 into the relaxed condition can be limited 
by an abutment on the lug 32 of the slider 29. 

To detach the male connector 13 from the female connector 1 , the slider 29 is moved 
away from the base 8, whereby the releasing projections 31 come under the adjust- 
ment face 29 of the locking arm 21 and lift the locking arm 21 out off engagement 
with the retaining projections 10. 
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Male Connector With Retaining Element 



Reference numerals list 

1 female connector 

2 female connector housing 

3 first longitudinal axis 

4 wall 

5 insertion chamber 

6 end face 

7 first contact 

8 base 

9 outer face 

10 retaining projection 

1 1 abutment face 

12 retaining face 

13 male connector 

14 male connector housing 

15 second longitudinal axis 

16 first housing portion 

17 end face 

18 locking element 

1 9 intermediate portion 

20 second housing portion 

21 locking arm 

22 longitudinal strut 

23 locking strut 

24 locking projection 

25 releasing face 



26 spring support 

27 compression spring 

28 adjustment face 

29 slider 

30 second spring support 

31 releasing projection 

32 lug 

33 insertion bore 

34 insertion bore 

35 retaining element 

36 connection portion 

37 spring leg 

38 winding 

39 attachment portion 



